Protein kinase C regulates the phosphorylation and oligomerization of ERM binding phosphoprotein 50.
Ezrin-Radixin-Moesin (ERM) binding phosphoprotein 50 (EBP50, a.k.a. NHERF-1) is a scaffold protein essential for the localization and coordinated activity of apical transporters, enzymes and receptors in epithelial cells. EBP50 acts via multiple protein binding interactions, including oligomerization through interactions of its PSD95-Dlg-ZO1 (PDZ) domains. EBP50 can be phosphorylated on multiple sites and phosphorylation of specific sites modulates the extent of oligomerization. The aim of the present study was to test the capacity of protein kinase C (PKC) to phosphorylate EBP50 and to regulate its oligomerization. In vitro experiments showed that the catalytic subunit of PKC directly phosphorylates EBP50. In HEK-293 cells transfected with rat EBP50 cDNA, a treatment with 12 myristate 13-acetate (PMA) induced a translocation of PKCalpha and beta isoforms to the membrane and increased 32P incorporation into EBP50. In co-transfection/co-precipitation studies, PMA treatment stimulated EBP50 oligomerization. Mass spectrometry analysis of full-length EBP50 and phosphorylation analyses of specific domains, and of mutated or truncated forms of EBP50, indicated that PKC-induced phosphorylation of EBP50 occurred on the Ser337/Ser338 residue within the carboxyl-tail domain of the protein. Truncation of Ser337/Ser338 also diminished PKC-induced oligomerization of EBP50. These results suggest the PKC signaling pathway can impact EBP50-dependent cellular functions by regulating EBP50 oligomerization.